Abstract
INTRODUCTION
The LEDA RFQ [ I ] is a 100% duty factor (cw) linac that dclixrs >IO0 mA of"' beam at 6. transmission. LEDA's primary objectives are to verify design codes, gain I'abrication knowledge, understand beam operation, measure output beam characteristics, learn how to minimize the beam-trip frequency, and improve prediction of costs and operational availability of high-cnergy linac systcms. Onc such accelcrator system. a 600-MeV proton linac [7] for the accelerator-driven test facility (ADTF), is now bcing designed for use in the Advanced Accelerator Applicatioiis (AAA) program.
RFQ COMMISSIONING
The accelerator configuration for beam commissioning of the LEDA RFQ is shown in Fig. 1 . Ma-jor subsystems are the injector [6] , RFQ [ [6] . A current modulator feeding the microwave magnetron provides beam pulsing 1191 for commissioning and beam-tuning activities. The LEBT diagnostics include a pulsed-current toroid. located directly before the RFQ, which is used in determining the RFQ transmission.
A complete description of the LEDA RFQ, including the RFQ rf-field tuning procedure, resonance control, and operation with the high-power rf (HPRF) and low-level rf (LLRF) systems, is given in 
RFQ Commissioning Results & Discussion
This section summarizes the RFQ commissioning reAfter modifying the injector and increasing the RFQ rf fields to 5-I0% above the design values as described in [I. 2, 4 , and lo], we accumulated 21 hr of LEDA RFQ operation with 299 mA of cw output beam current and > I 10 hr with 290 niA of cw output beam current [3, 4] . W e find that, during pulsed beam operation, the RFQ transmission drops abruptly about 100 ps into the beam pulse 141 for RFQ rf-field levels at the design value, for pulse lengths >200 ps, and for RFQ output beam currents >90 1x4. The transmission remains constant at the lower value for the duration of the pulse, including long pulses. 
BEAM HALO EXPERIMENT
After RFQ commissioning, we installed a 52-magnet FODO channel 1211 with which we intentionally introduce and measure beam halo [22] . The objective is to make detailed comparisons [22, 23] between predictions of haloformation models [24] and measured beam properties.
I Beum-Halo Charzrzel Corzjigumtion
A schematic drawing of the beam halo channel is shown in Fig. 3 . This channel (Fig. 4) contains 52 singlet quadrupole magnets. ten x-y steering magnet pairs, ten stripline beam position monitors, nine x-y beam profile monitors (each unit contains a wire scanner and two halo scrapers as described in 125 J), five PMT-based beam-loss monitors, and three AC current toroids [26] . (Fig. 5) .
The signal-to-noise sensitivity for the wire scanner is lo': 1 and that for the halo scraper is about an additional 1 02: 1 . There is about a 2-mm overlap rc, +on in which the profile is recorded with both the wire scanner and the halo scraper. The overlap region is used to "join" the data sets. A joined data set for a mismatched 75-mA beam midway down the halo channel is shown in Fig. 5 [27]. Distance (m) Figure 6 . RMS normalized emittance in the halo channel for a 75-mA proton beam having breathing-mode mismatches.
Beam-Halo Measurements
TRACE3D analysis. for the rms-normalized emittance as a function of mismatch parameter p a t the RFQ exit (PARMTEQM calculation) and midway and at the end of the channel is shown in Fig. 6 
FUTURE PLANS
W e initially planned to install and test two sections of coupled-cavity drift tube linac (CCDTL) structure.
However, due to the success of Los Alanios tests [29] of a low-beta super-conducting spoke-resonator structure built for Shepherd et al. [30] at ANL, we now plan to test it in place of the CCDTL. This test will be of a single unit having two gaps that will accelerate the beam from 6.7 MeV to -7. 3 MeV.
SUMMARY
The LEDA RFQ has operated with 299-mA cw output beam for 21 hr cumulative: it has operated >110 hr cumulative with 290-mA cw output beam. The RFQ output beam emittance for a 93-mA pulsed beam, determined from quadrupole-magnet-scan measurements, is E~ X = 0.25 X 0.31 (x mm mrad)2 [rms normalized]. After the beam-halo experiment, we plan to tcst a low-beta superconducting spoke-resonator structure.
